The nonlinear turbulent interactions between acoustic grav-9 ity waves are investigated using two dimensional nonlinear fluid simulations.
Introduction
Studies of acoustic gravity waves (AGWs) [Yeh & Liu , 1974 
where k x and k z are the components of the wave vector along the x and the z axis in a Cartesian coordinated system, H is the density scale height, and the squared BruntVäisälä frequency is
where ρ 0 (z) and p 0 (z) are the equilibrium density and pressure that are inhomogeneous 30 in the vertical direction (denoted by the coordinate z), and γ ≈ 1.4 is the adiabatic index.
31
At equilibrium, we have dp 0 /dz = −ρ 0 g, where g = −gẑ is the acceleration force on the 32 atmospheric fluid due to gravity, andẑ is the unit vector in the vertical direction. If 
and
where ψ(x, z) is the stream function, χ(x, z) is the normalized density perturbation, 
45
The coupled nonlinear equations conserve total energy E in the absence of sources and sinks. In the normalized units, it is
It is noteworthy from the linear dispersion relation that the group and phase speeds of 
81
The spatial discretization in our code uses a discrete Fourier representation of the turbu- 
